In order to present the most up-to-date number of glacier-covered area in the H-K region, we used the data from the new ICIMOD inventory based on Landsat ETM+ satellite data from around 2008 (67) , an inventory for northwestern Himalaya generated from Landsat ETM+ satellite data acquired between 2000 and 2002 within the framework of the ESA "GlobGlacier" project (68, 69) , and data from parts of the Karakorum mapped by R. Bhambri using a Landsat ETM+ scene from 2002. Some remaining gaps mainly situated in Tibet/China were filled with data from the first Chinese Glacier Inventory (63) as available from the GLIMS data base (70, Fig. S1 ). Clean-ice glaciers were mapped automatically using band ratio images or the normalized difference snow index (NDSI). Both methods are based on the strong difference in spectral reflectance of ice and snow in the short-wave infrared compared the red or green band and separate ice and snow from other terrain with an appropriate threshold value following (71) (72) (73) . While clean and also polluted ice can be mapped accurately from multispectral data using these methods (73) (74) (75) , the debris-covered portions are still best mapped by manual digitization especially for smaller glaciers (76, 77) . Further filters (e.g. for noise, surface slope, or vegetation) were in some regions applied to reduce the amount of misclassified pixels and to help to identify debris-covered glaciers (67, 78, 79) . To map the debris-covered parts accurately by visual methods, ALOS PALSAR coherence images (69, 80) were additionally considered. Glacier polygons smaller than 0.05 km² were removed as they are subject to high uncertainties and do not add much to the total area and volume. The contiguous ice masses were split into their drainage basins using the SRTM3 digital elevation model (DEM) either fully manually or with the help of a watershed algorithm (75) . These outlines were finally visually checked and manually improved if necessary.
The resulting total glacier area from this new assessment is ~40,800 km² (Table S2 ). Our best estimate of the percentage of debris-covered glacier area, based on measurements over an area of 32,000 km 2 , is ~10% (12.6% and 9.6% in the Ganges and Indus basins, respectively) (67) . This is of the same order as the estimate of ~15% by (23) and the inventory for the northwestern Himalaya (69) .
For all glaciers the minimum, maximum, and mean elevation, as well as mean slope were calculated by fusing the glacier polygons with the void-filled version 4 of the SRTM DEM, available from the Consultative Group on International Agricultural Research (CGIAR, http://srtm.csi.cgiar.org/).
Glacier volume estimates
Glacier volumes were estimated by two different methods. One is based on the mean slope (α), the elevation range (ΔH) and the mean basal shear stress (τ) according to (81) . For this approach τ is parameterized in dependence of the elevation range and a constant value of 1.5 bar is applied if ΔH exceeds 1.6 km (81) . The resultant mass for all glaciers in H-K is in this case less than 2000 km³. In the original approach (81), mean slope (α) is calculated as the arc tangent of ΔH and the glacier length. However, as glacier length is not yet available for most of the glaciers in the study region, we here calculated mean slope by averaging for each glacier the slope values of all DEM cells. For glaciers with a constantly inclined surface there is no difference between the two ways of calculation, but for large valley glaciers with flat glacier tongues, the arc tangent calculation gives considerably smaller mean slopes than the DEM approach, which includes all the -mostly steeper -parts of the accumulation region. The DEM approach thus results in higher mean slope values and, hence, in much smaller volumes for large valley glaciers than the arc tangent approach. We thus calculated glacier volumes from the original approach with digitized flow lines (82) for a subset of 130 glaciers of different sizes and types in the western and central Himalaya. For this purpose calibrated the model with the thickness data of Dokriani Glacier (83), the only published data for the Himalaya besides Chhota Shigri Glacier in western Himalaya (40) and Kangwure Glacier in Tibet (84) . This approach resulted in higher value for the glacier volume than for the mean slope from the DEM cells. The total volume would be about 2330 km³ (Table S2 ).
The second approach to estimating the glacier volume is the so-called volume-area scaling method (85) . This method parameterizes glacier volume as a function only of glacier area. The scaling parameters are fitted to a relation between area and mean thickness, but for any given area the measured thicknesses vary widely, and so volume-area scaling is highly uncertain for individual glaciers. This is in particular the case for glaciers with multiple tributaries and avalanche-fed glaciers, both of which are common in the H-K. Moreover, in some of the inventories (CGI and the older ICIMOD inventories) rock outcrops are not mapped, resulting in often much too large glacier areas and hence an overestimation of the volume. Glacier volume resulting by applying several sets of scaling parameters as suggested by different studies (85-87) range from ~3600 to ~6500 km³ (Table S2 ). Previous mass estimates based on older inventory data but the same parameterizations range from ~4000 to ~8000 Gt (which equals ~4450 to 8900 km³) (50) . The highest value resulting from the scaling parameters by (87) are possibly overestimated because (87) calibrate their volumearea scaling relationship on centerline mass losses of glaciers in Alaska. However, these values are likely overestimated (88) . A further shortcoming is that none of the existing and applied scaling parameters were calibrated for Himalayan glaciers. However, all estimates are substantially higher than with the calculation based on (81), but clearly well below the estimate of 12,000 Gt (~13,300 km³) presented in the Fourth Assessment Report of the IPCC (89) . The wide range of the estimates indicates a pressing need for improved modeling approaches and for more in-situ thickness measurements for calibration and validation of the models. 
Fig. S2
Mean elevation of the glaciers in H-K. See also Table S2 . As found in other mountain ranges, the mean elevations increase downwind, that is, with distance from the source of moisture. The glaciers in the northwest exposed to the westerlies are situated at comparatively low elevation, while the glaciers north or northeast of the main ridge of the Himalaya have a clearly higher mean elevation. A: Area-elevation distribution (hypsometry) for the different regions and for the whole of the H-K. The highest mean elevation of the Central Himalaya is noticeable. This distribution is bimodal: the higher and more explicit peak is probably due to the large area of high elevation glaciers northeast of the main ridge, the lower one due to those windward of the divide. The hypsometry for western Himalaya is strongly skewed towards lower elevations, probably due to high precipitation and possibly to debris cover promoting the survival of low lying glacier tongues. (Fig. S3 ). The red color, indicating mass loss, is clearly prevalent (in A). Only the upper clearly active parts of the glaciers and the distal parts show little or no lowering. The greatest surface lowering was found at Imja Glacier, where a pro-glacial lake has developed since the 1960s. The investigated glaciers, except one where no velocity measurements are available, are all heavily debris covered. More information can be found in (20, 90, 91) . Table S3 : Information about selected glaciers with length measurements. See Fig. 1 for the Fig. 1 for the 
* Uncertainty not given or data is based on medium resolution satellite data or on topographic maps of which the quality was not investigated. **Highly uncertain as data is based on maps and the first date can be estimated only roughly. 
